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This is a Continuation-in-Part of application Serial No. 09/088,590, filed June 2, 1998; 
and application Serial No. 09/086,788, filed May 28, 1998. 
Field of the Invention 

The present invention relates to a memory card designed for reception in a memory card 
receptacle and into or from which information is written or read, the memory card having 
erasure prevention. 
Description of Related Art 

A well-known memory card incorporating memory chips in which information signals 
are stored is provided with terminals which are to be electrically connected with an external 
system. The memory card is supplied with a voltage through the terminals and also delivers and 
receives information signals to and from the internal memory chips through the terminals. 

Since the terminals for connection of the memory card to an external system are also 
electrically connected to the internal memory chips, they should be protected from being 
touched when the memory card is used. More particularly, if the terminals are directly touched, 
a static electricity will take place in them, which although rare, will be transmitted from the 
terminals to the memory chips, thereby causing damage. To avoid this, the terminals should be 
protected against easy access from outside. 

Also, a desirable feature of the memory card of this type is its transportability. To 
design more compact memory cards, thus taking advantage of their portability, their terminals 
have been designed to be thinner and closer together. 

Such thin, closely disposed terminals for connection to an external system will possibly 
be deformed and broken even if just lightly touched. 
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To prevent the terminals from being deformed or broken, it has been proposed to bury 
such terminals inside the memory card body and small holes communicating with the terminals 
are formed in the memory card body so that the terminals are exposed only through the holes. 
In another proposal, a concavity is formed in a forward, or leading, end portion of the memory 
card body and terminals are disposed in the bottom of the concavity where they are protected. 

However, the memory card in which the terminals are exposed through small holes is 
difficult to disconnect from a receptacle therefor if the holes are clogged with dust or the like. 
When the memory card is inserted into the receptacle with clogged holes, no positive 
connection with the receptacle can be attained and also the terminals of the receptacle may 
possibly be deformed. 

Further, the above memory card is apt to have a complicated structure and is expensive 
to manufacture. Therefore, this type of memory card is not suitable for mass production. 

Also, in the memory card having a concavity in the body in which the terminals are 
disposed, the terminals cannot be satisfactorily protected if the concavity is improperly shaped. 
For example, dust or the like is likely to heap or stay in the corners of the concavity and block 
the terminals of the memory card from secure connection with the terminals of the receptacle. 

As a data storage device, the memory card should have an erroneous erase prevention 
switch for preventing erroneous erasure of data stored therein. However, if the erase prevention 
switch is provided on a main plane of the memory card body, a user cannot operate the switch 
when the memory card is mounted in the receptacle of an electronic apparatus. For example, if 
the memory card is inserted into an electronic apparatus and the user finds that the memory 
card is disabled for writing (that is, erasure is prevented), the user cannot write new data over 
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data already stored. The user must eject the memory card from the electronic apparatus, set the 
erase prevention switch to a write state, and then re-insert the memory card into the electronic 
apparatus. This is inconvenient, troublesome and often frustrating. 
Summary of the Invention 

The present invention has as an object to overcome the above-mentioned drawbacks by 
providing a memory card having a simple structure, adapted to positively protect the terminals 
thereof and attain a positive connection with a memory card receptacle. 

Another object is to provide a memory card capable of preventing erroneous erasure or 
over-writing of stored data while enabling the erase prevention switch to be set to a desired 
mode, or state. 

The above objects can be accomplished by providing a memory card comprising a 
rectangular shaped body, a concavity open at the top and formed proximate the leading edge of 
the card body, and terminals disposed in the concavity. The memory card has also a projection, 
or rib, formed in at least a part of the space between adjacent terminals in the concavity to 
protect the terminals from being touched from the outside. The projections define sockets in 
which are disposed respective terminals. 

In one embodiment, the memory card according to the present invention includes a 
storage device for storing data supplied from the terminals by external apparatus, a switch 
settable to inhibit the writing of data into the storage device, and a control device for 
controlling writing of data into the storage device. 

In the memory card, the switch can be operated even when the memory card is mounted 
on or received by the external apparatus; and the control device detects the state of the switch 
when data from the control apparatus is to be written into the memory card, thereby sending a 
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write enable signal to the external apparatus when the switch is set to a write mode, and sending 
a write disable signal to the external apparatus when the switch is set to a write disable mode. 
For example, the external apparatus may include a data store; and when a write enable signal is 
received from the memory card, data stored in the data store is read out and written to the 
memory card, whereas when a write disable signal is received from the memory card, read out 
of the data from the data store is inhibited. 
Brief Description of the Drawings 

The foregoing objects, features and advantages of the present intention will become 
more apparent from the following detailed description of preferred embodiments taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 A shows the construction of a first embodiment of the memory card according to 
the present invention; 

FIG. IB shows the construction of a second embodiment of the memory card of the 
present invention; 

FIG. 2 is a perspective view of the memory card in FIG. I A; 

FIG. 3 is a bottom view of the memory card in FIG. IA; 

FIG. 4 is a perspective view of a third embodiment of the memory card according to the 
present invention; 

FIG. 5 A is a plan view of a fourth embodiment of the memory card according to the 
present invention, showing the essential portion thereof with a shutter member placed to close 
or cover the concavity; 

FIG. 5B is a plan view of the memory card in FIG. 5 A, showing the essential portion 
thereof with the shutter member placed to open the concavity; 
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FIG. 6 A is a plan view of a fifth embodiment of the memory card according to the 
present invention, showing the essential portion thereof with a shutter member placed to 
close the concavity; 

FIG. 6B is a plan view of the memory card in FIG. 6 A, showing the essential portion 
thereof with the shutter member placed to open the concavity; 

FIG. 7 is a sectional view of a first embodiment of the memory card receptacle 
according to the present invention; 

FIG. 8 is a front view of the memory card receptacle in FIG. 7; 

FIG. 9 is a sectional view of the receptacle in FIG. 7 in which the memory card is 
received; 

FIG. 10 is a sectional view of the receptacle in FIG. 7 in which another memory card of 
the present invention is received; 

FIG. 1 1 is a plan view showing the essential portion of another memory card of the 
present invention; 

FIG. 12 is a plan view showing an example of the shape of the memory card of the 
present invention; 

FIG. 13 is a sectional view taken along the line X r X 2 of the memory card in FIG. 12; 

FIG. 14 is a plan view showing an example of the construction of the receptacle of the 
present invention in which the memory card of the present invention is received; 

FIG. 15 is a sectional view taken along the line Y r Y 2 in FIG. 14, showing the example 
of the construction of the receptacle of the present invention; 
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FIG. 6A is a plan view of a fifth embodiment of the memory card according to the 
present invention, showing the essential portion thereof with a shutter member placed to 
close the concavity; 

FIG. 6B is a plan view of the memory card in FIG. 6A, showing the essential portion 
thereof with the shutter member placed to open the concavity; 

FIG. 7 is a sectional view of a first embodiment of the memory card receptacle 
according to the present invention; 

FIG. 8 is a front view of the memory card receptacle in FIG. 7; 

FIG. 9 is a sectional view of the receptacle in FIG. 7 in which the memory card is 
received; 

FIG. 10 is a sectional view of the receptacle in FIG. 7 in which another memory card of 
the present invention is received; 

FIG. 1 1 is a plan view showing the essential portion of another memory card of the 
present invention; 

FIG. 12 is a plan view showing an example of the shape of the memory card of the 
present invention; 

FIG. 13 is a sectional view taken along the line X r X 2 of the memory card in FIG. 12; 

FIG. 14 is a plan view showing an example of the construction of the receptacle of the 
present invention in which the memory card of the present invention is received; 

FIG. 15 is a sectional view taken along the line Y r Y 2 in FIG. 14, showing the example 
of the construction of the receptacle of the present invention; 
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FIG. 16 is a plan view showing the memory card being correctly inserted in the 
receptacle; 

FIG. 17 is a sectional view taken along the line Y 3 -Y 4 in FIG. 16, showing the memory 
card being correctly inserted in the receptacle; 

FIG. 18 is also a sectional view taken along the line Y 3 -Y 4 in FIG. 16, showing the 
memory card correctly inserted in the receptacle; 

FIG. 19 is a plan view showing the memory card being incorrectly inserted into the 
receptacle; 

FIG, 20 is a sectional view taken along the line Y r Y 6 in FIG. 19, showing the memory 
card being incorrectly inserted into the receptacle; 

FIG. 21 is a plan view showing an example of the shape of the memory card of the 
present invention; 

FIG. 22 is a plan view showing an example of the shape of the memory card of the 
present invention; 

FIG. 23 is a sectional view of the memory card, taken along the line Z r Z 2 in FIG. 22; 
FIG. 24 is a plan view showing an example of the construction of the receptacle of the 
present invention in which the memory card of the present invention is inserted; 

FIG. 25 is a sectional view of the receptacle, taken along the line WI-W2 in FIG. 24; 
FIG. 26 is a sectional view showing the memory card being correctly inserted in the 
receptacle; 

FIG. 27 is also a sectional view showing the memory card being correctly inserted in 
the receptacle; 
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FIG. 28 is a sectional view showing the memory card being incorrectly inserted into the 
receptacle; 

FIG. 29 is a plan view showing an example of the shape of the memory card of the 
present invention; 

FIG. 30 is a perspective view showing an example of the shape of the memory card of 
the present invention; 

FIG. 3 1 is a view of the memory card from a point H in FIG. 30; 

FIG. 32 is a view of the memory card from a point I in FIG. 30; 

FIG. 33 is a sectional view of the memory card of the present invention inserted in the 
receptacle of the present invention; 

FIG. 34 is a sectional view of the memory card of the present invention inserted in the 
receptacle of the present invention; 

FIG. 35 is a block diagram showing a configuration of a host computer according to the 
present invention; 

FIG. 36 is a block diagram showing a configuration of a memory card according to the 
present invention; 

FIG. 37 is a flow chart which explains an operation procedure of a host and the memory 
card; and 

FIG. 38 is a flow chart which explains another operation procedure of the host and the 
memory card. 

Detailed Description of the Preferred Embodiments 

A memory card according to the present invention is generally indicated with a 
reference 1. 
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It is a storage medium which is inserted, for use, into a receptacle of an external system 
such as a computer, audio equipment, etc, for read or write of information signal between the 
memory card and external system thus connected to the memory card. As shown in FIGS. I A 
and IB, the memory card 1 has a card body 2 incorporating a plurality of memory chips 3 such 
as flash memory, etc. to store information signal, and a controlling integrated circuit 4 (will be 
referred to as "controlling IC M hereafter) to write or read information signal into or from the 
memory chips 3 . 

Further, the memory card I has terminals 5 for connection to an external system as 
shown in FIG. 2. When the memory card 1 is inserted into a memory card receptacle, the 
terminals 4 are electrically connected to those of the memory card receptacle to supply a 
voltage to the controlling IC 4 and transfer information signal and various control signals 
between the memory card 1 and the external system. The memory card 1 adopts a serial 
interface and the terminals 5 provided count nine in number. 

The card body 2 is a thin, flat, rectangular card made of a synthetic resin, for example. 
The memory card 1 of this embodiment adopts the serial interface and is designed to have nine 
terminals 5, and thus the card body 2 itself is small. As shown in FIG. 3, the card body 2 has a 
short side L l of which the length is smaller than a half of the length L 2 of the long side. For 
example, is 21.5 mm while L 2 is 50 mm, and the thickness of the card body 2 is 2.8 mm. 

The card body 2 has an inadvertent erasure -preventive member 6 attached to the rear 
end thereof in the inserting direction of the card body 2 indicated with an arrow A in FIGS. 2 
and 3. The inadvertent erasure -preventive member 6 is engaged on an inadvertent erasure 
-preventive switch (not illustrated) housed in the card body 2. Sliding the member 6 in a 
direction perpendicular to the inserting direction of the c a r d body 2 will turn on/off the i n a d 
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v e r t e n t erasure -preventive switch. Also, the card body 2 has formed on a lateral side 
thereof parallel to the inserting direction of the card body 2 an arcuate locking cut 7 which 
prevents the memory card 1 from being freely disengaged from the memory card receptacle 
once the memory card 1 is inserted in the receptacle. When the memory card 1 is inserted into 
the receptacle, a mating locking projection (not illustrated) provided on the receptacle is 
engaged in this locking cut 7 to prevent the memory card 1 from being freely disengaged from 
the receptacle. 

At one lateral end in the inserting direction, the card body 2 is cut (at 8) obliquely with 
respect to the inserting direction of the card body 2. This cut 8 is formed to prevent the memory 
card 1 from being incorrectly inserted into the receptacle. Further, the card body 2 has formed a 
concavity 9 formed at the forward end, in the inserting direction, thereof. 

The concavity 9 is formed open to the forward end of the card body 2 and extends 
longitudinally from the forward end, in the inserting direction, of the card body 2. The 
concavity 9 is deep a predetermined step from the top surface of the card body 2, and thus it is 
defined by three walls and a bottom 9b. One 9a of the walls of the concavity 9, inner and 
parallel to the forward open end, is inclined at a predetermined angle with respect to the bottom 
9b. 

Because of the forward open end and inclined inner wall 9a of the concavity 9 in the 
memory card 1, dust or the like in the concavity 9 can be easily let out when the memory card 1 
is inserted into the receptacle. 

In the concavity 9, there is disposed a plurality of terminals 5 for connection to 
corresponding terminals of the receptacle when the card body 2 is inserted into the receptacle. 
The terminals 5 are formed by punching a thin metal sheet or from a pattern of a printed wiring 
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board. They are laid side by side on the bottom 9b of the concavity 9 in the inserting direction 
of the card body 2, and exposed to outside. 

Since the memory card 1 of the present invention adopts the serial interface, the 
terminals 5 thus provided count nine in number. Namely, the nine terminals 5 disposed in the 
concavity 9 of the memory card 1 include a digital signal input/output terminal, a sync signal 
input terminal, a status signal input terminal, four voltage supply terminals, and two reserved 
terminals. 

Further, there are formed between the terminals 5 inside the concavity 9 projections 10 
serving to prevent an access or touch to the terminals 5 from outside. As shown in FIG. 2, for 
example, the projections 10 extend between the open forward end and the inner wall 9a of the 
concavity 9 parallel to the forward end, and count two in number to trisect the space in the 
concavity 9 in this case. Three terminals 5 are disposed in three sockets, respectively, defined 
by the projections 10 thus formed inside the concavity 9, 

The projections 10 provided in the concavity 9 of the memory card 1 will prevent the 
user from inadvertently touching the terminals 5 when inserting the memory card 1 into the 
receptacle. The terminals 5 can be thus protected. 

The central one of the terminals 5 disposed in the three sockets defined by the 
projections 10 in the concavity 9 should desirably be connected to the ground potential. 

Since the memory card 1 is connected at the central one of the terminals 5 to the ground 
potential, even when the user's finger is put into the concavity 9, it will touch the grounded one 
of the terminals 5 so that a static electricity, if any, caused by touching the terminals 5 with the 
finger will be connected to the earth and thus the memory chip 3 will not be damaged by the 
static electricity. 
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As shown in FIG. 4, the memory card 1 may have formed in the concavity 9 a 
corresponding number of the projections 10 to a desired number of the terminals 5, and have 
the terminals 5 disposed in the sockets, respectively, defined by the projections 10 in the 
concavity 9. The projections 10 thus formed for the terminals 5 will positively prevent the 
terminals 5 being accessed or touched from outside. 

It should be noted that ten terminals 10 may be provided in the memory card 1 as shown 
in FIG. IB. Three of these ten terminals 5 may be reserved ones. In the memory card 1 with 
such ten reserved terminals 5, the three reserved terminals 5 can be used as signal input or 
output terminals to permit a parallel interface using a total of four signal input or output 
terminals including the aforementioned digital signal input/output terminal. 

The present invention has been described in the foregoing concerning an embodiment in 
which the projections 10 are formed in the concavity to prevent access-or touch to the terminals 
5. However, the memory card 1 according to the present invention may comprise a shutter 
member 1 1 which is moved to open or close the concavity 9. As shown in FIG. 5 A, when the 
memory card 1 is not inserted in the receptacle, the shutter member 1 1 closes the concavity 9 to 
prevent access to the terminals 5. In this embodiment, the card body 2 has formed therein, over 
an axial distance substantially corresponding t o the axial length of the concavity 9 from the 
inner wall 9a parallel to the forward end of the concavity 9, an indentation in which the shutter 
member 1 1 is slidable. 

The shutter member 1 1 is a rectangular plate made of a synthetic resin, for example, and 
slightly larger in area than the top opening of the concavity 9, and it is installed at the forward 
end of the card body 2 to be movable in the inserting direction. While the memory card 1 is not 
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inserted in the receptacle, the shutter member 1 1 is pressed to the forward end of the concavity 
9 to cover the top opening of the concavity 9. 

When the memory card 1 is inserted into the receptacle, it will abut at the forward end 
thereof on projections of the receptacle as will be further described later. As shown in FIG. 513, 
as the memory card 1 is inserted, the shutter member 1 1 is pushed in by the projections against 
the force of a spring member 12 in the direction of arrow B, and moved into the 
above-mentioned indentation so that the concavity 9 will be open at the top thereof. 

When the memory card 1 is not inserted into the receptacle, the concavity 9 is covered 
by the shutter member 1 1, so that the terminals 5 are prevented from being accessed or touched 
from outside and thus protected. 

In the memory card 1 according to this embodiment as well, the inner wall 9a parallel 
to the forward open end of the concavity 9 is inclined at a predetermined angle with respect to 
the bottom 9b. Also the shutter member 1 1 should desirably have an inclined forward end face. 

The memory card 1 has thus the inclined inner wall 9a parallel to the forward open end 
of the concavity 9 and the inclined forward end face of the shutter member 1 1 so that when the 
memory card 1 is inserted into the receptacle, dust or the like in the concavity 9 can easily be 
let out from on the inclined wall and end face. 

Also in this memory card 1, the projections 10 may be formed inside the concavity 9 to 
define sockets for the terminals 5 as shown in FIGS. 6A and 6B. Thus, the projections 10 can 
positively protect the terminals 5 by preventing touch to them even when the shutter member 
1 1 is inadvertently opened with the memory card 1 not yet inserted into the receptacle. FIG. 6A 
shows the top opening of the concavity 9 being covered or closed by the shutter member 1 1 
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while FIG. 6B shows the shutter member 1 1 moved away from on the concavity 9 and thus the 
concavity 9 being open at the top thereof. 

FIGS. 7 and 8 show a memory card receptacle, generally indicated with a reference 20, 
adapted to receive the memory card 1 having been described in the foregoing. When the 
memory card 1 constructed as in the above is used, it is inserted in the receptacle 20 as shown 
in FIGS. 7 and 8 to record or reproduce information signal into or from the memory card 1. 

As shown, the memory card receptacle 20 has an opening 21 formed at the front end 
thereof, through which the memory card 1 is inserted into the receptacle 20. Also, the 
receptacle 20 has formed therein, in the inserting direction of the memory card 1 indicated with 
an arrow C in FIG. 7, a memory card receiving concavity 22 axially extending from the 
opening 21 to a depth in the receptacle 20 and in which the memory card 1 is received. There 
are disposed inside this memory card receiving concavity 22 tips of a plurality of terminals 23 
electrically connected to an external system as shown in FIG. 7. 

The terminals tips 23 are formed by punching a thin metal sheet, for example. The 
terminals 23 are supported with the bases thereof buried in the body of the receptacle 20 as 
shown. Therefore, the terminals 23 also work as leaf springs which depress the terminals 5 of 
the memory card 1 inserted in the receptacle 20. The terminals 23 have each a contact point 23 a 
formed near the free ends thereof inside the receiving concavity 22 and which are put into 
contact with the terminals 5 of the memory card 1. 

The terminals 23 of the receptacle 20 are equal in number to the terminals 5 of the 
memory card 1 . In this embodiment of the receptacle 20, nine terminals 23 for the nine 
terminals 5 of the memory card 1 are provided in the receiving concavity 22. 



13 



PAD3826 



PATENT 
450100-4490.5 

Further, there are provided ahead of the terminals 23 disposed in the receiving concavity 
22, that is to say, in positions corresponding to the forward end of the memory card 1 when 
inserted in the receptacle 20, projections 24 which will slide on the terminals 5 of the memory 
card 1 when the latter is inserted into the receptacle 20. The projections 24 are equal in number 
to the terminals 5 of the memory card 1 similarly to the terminals 23 of the receptacle 20, The 
projections 24 are provided ahead of the terminals 23. In this embodiment of the receptacle 20, 
nine projections 24 are thus provided for the nine terminals 5. When the memory card 1 is 
inserted into the receptacle 20, the projections 24 slide on the terminals 5 of the memory card 1 
before they get into contact with the terminals 23 as shown in FIG. 9. The projections 24 will 
let out dust or the like from inside the concavity 9 of the memory card 1 over the inclined wall 
9a of the concavity 9 of the memory card 1 . 

When the memory card 1 is inserted into the memory card receptacle 20, the projections 
24 move ahead of the terminals 23 and slide on the terminals 5 of the memory card L After the 
projections 24 let out dust or the like from on the terminals 5, the terminals 23 get into contact 
with the terminals 5 of the memory card 1. Thus, the terminals 23 and 5 are electrically 
connected to one another in a positive manner. 

In the receptacle 20, the plurality of projections 24 is provided ahead of the terminals 23 
correspondingly to the terminals 5, respectively, of the memory card 1 in such a manner that the 
projections 24 can be well fitted into the sockets defined by the projections 10 inside the 
concavity 9 of the memory card 1 for the respective terminals 5. Thus, the receptacle 20 can 
suitably receive the memory card 1 of such a structure as well as the memory card 1 having the 
concavity 9 of which the space is similarly trisected by the projections 10. 
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Further, the receptacle 20 can well receive the memory card 1 having the concavity 9 of 
which the top opening can be covered by the shutter member 1 1 for protection of the terminals 
5. In this example, when the memory card 1 having the shutter member 1 1 is inserted into the 
receptacle 20, the projections 24 abut at the front end faces thereof on the forward end of the 
shutter member 1 1 which will thus be moved open as the memory card 1 is further inserted into 
the receptacle 20, as seen from FIG. 10. 

Also it is of course that the receptacle 20 can receive a memory card having only the 
concavity 9 formed at the forward end, in the inserting direction, of the card body 2, and the 
terminals 5 disposed in the concavity 9, as shown in FIG. 1 1, with the projections 10 and 
shutter member 1 1 not provided. 

The memory card receptacle 20 is versatile as having been described in the above, 
namely, it can be universally applied without being restricted by the shape of the memory card 
1. 

It should now be noted that the memory card according to the present invention may 
also be constructed as will be discussed below: 

FIG. 12 is a plan view of an example of the memory card, and FIG. 13 is a sectional 
view taken along the line X r X 2 of the memory card in FIG. 12. 

The memory card is generally indicated with a reference 100. It has a generally 
rectangular flat shape having four corners 101a, 101b, 101c and 102. Of these four corners, one 
(101a) of the corners at the forward end, in the inserting direction, of the memory card 100 
indicated with the arrow D, and both the corners 101b and 101c at the rear end, in the inserting 
direction of, the memory card 100 indicated with the arrow D, are chamfered much more than 
the remaining corner, or the latter is not chamfered. Namely, the memory card 100 is so shaped 
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that it can be judged based on the position of the corner 102 whether the memory card 100 
being inserted into the receptacle is positioned correctly or incorrectly, whereby the memory 
card 100 can be prevented from incorrectly being inserted into the receptacle. 

As mentioned above, the remaining corner 102 at the forward end, in the inserting 
direction, of the memory card 100 indicated with the arrow D is not chamfered while the other 
three corners 101a, 101b and 101c are chamfered to have an arcuate form, for example. 
Furthermore, the corner 101a is rounded much more than the other two corners 101b and 101c 
as shown in FIG. 12. 

When used for information recording or reproduction, the memory card 100 is inserted 
into a receptacle 103 as shown in FIGS. 14 and 15. FIG. 14 is a plan view of an example of the 
receptacle 103, and FIG. 15 is a sectional view taken along the line Y r Y 2 of the receptacle 103 
in FIG. 14. Although FIG. 14 is a plan view, hatching is made somewhere therein for better 
understanding of the relation between the members of the receptacle 103. 

The receptacle 103 has formed at the forward end thereof an opening 104 through which 
the memory card 100 is to be inserted, formed therein a receiving concavity 105 extending from 
the opening 104 along the inserting direction of the memory card 100 indicated with an arrow 
E, and provided at the innermost portion of the opening 104 an incorrect insertion-preventive 
member 106 extending in the inserting direction of the memory card 100 indicated with the 
arrow E. 

The incorrect insertion-preventive member 106 has at the opening 104 of the receptacle 
103 a front end face 107 extending generally perpendicular to the inserting direction of the 
memory card 100, and a projection 108 formed at one of the lateral ends of the front end face 
107. The projection 108 has an oblique surface 109 which becomes thinner and narrower as it 
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goes from the front end face 107 toward the opening 104. The oblique surface 109 detects the 
corner 102 of the memory card 100, 

Further the incorrect insertion-preventive member 106 is pivoted and forced clockwise 
in the plane of FIG. 15 under the action of a coil spring 110. When the receptacle 103 is not 
used, the member 106 closes the opening 104 to block dust or the like from coming into the 
receptacle 103. 

FIGS. 16, 17 and 18 show the memory card 100 correctly inserted in the receptacle 103. 
As the memory card 1 00 is inserted from the opening 104 in the direction of arrow E, it will 
abut at the corner 102 thereof on the projection 108 formed on the incorrect 
insertion-preventive member 106 as shown in FIG. 16. Then the upper end of the corner 102 
slides on the oblique surface 109 of the projection 108 as shown in FIG. 17 and u r g e s up the 
incorrect insertion-preventive member 106. Eventually the corner 102 will allow the incorrect 
insertion-preventive member 106 to escape as shown in FIG. 1 8 and thus the memory card 100 
is allowed to go into place in the receptacle 103. 

FIGS. 19 and 20 show the memory card 100 being inserted in a wrong direction into the 
receptacle 103. As the memory card 100 is inserted in the direction of arrow E, the rounded 
corner 101a will not abut on the projection 108 of the incorrect insertion-preventive member 
1 06 but at the forward end, in the inserting direction, thereof on the front end face 107 of the 
incorrect insertion-preventive member 106. Since the front end face 107 of the member 106 is 
formed generally perpendicular to the inserting direction of the memory card 100 indicated with 
the arrow E ? the forward end of the memory card 100 will be caught by the projection 108 and 
thus cannot urge up the incorrect insertion-preventive member 106. Therefore, if the memory 
card 100 is incorrectly inserted into the receptacle 103, the corner 101a will not allow the 
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incorrect insertion-preventive member 106 to escape, so that the memory card 100 cannot be 
inserted deep into place in the receptacle 103. 

FIGS. 19 and 20 show an example in which the memory card 100 is inserted upside 
down in the receptacle 103. Also in this case, the corners 101b and 101c will not allow the 
incorrect insertion-preventive member 106 to escape, so that the memory card 100 cannot be 
inserted deep into place in the receptacle 103. Therefore, it is only when the memory card 100 
is inserted correctly that the memory card 100 can be inserted deep into place in the receptacle 
103. Thus, the memory card 100 can be prevented from being incorrectly inserted into the 
receptacle 103. 

For the purpose of preventing an incorrect insertion of the memory card 100, the corners 
101a, 101b and 101c have only to be formed not to abut on the projection 108 of the incorrect 
insertion-preventive member 106, and thus may be shaped to have any flat form. For example, 
the corners may be chamfered in different sizes as well as in various shapes such as arcuate, 
linear or the like as shown in FIG. 21. Such variations in chamfered size and shape of the 
corners will also give a variation to the memory card design. 

Also it should be noted that the memory card according to the present invention may be 
constructed as will be discussed below: 

FIG. 22 shows, in the form of a plan view, an example of the memory card, and FIG. 23 
is a sectional view taken along the line Z r Z 2 of the memory card shown in FIG. 22. 

This memory card 120 is generally rectangular in shape, and cut at 121 at the bottom 
edge of the forward end thereof in the inserting direction indicated with an arrow F as will be 
seen from FIG. 23. The cut 121 extends over the entire forward-end short side of the memory 
card 120, and provides an oblique flat end face. 
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For preventing incorrect insertion of the memory card 120, it is judged based on the 
position of this cut 121 whether the memory card 120 is inserted correctly or incorrectly, as will 
be discussed below. 

For information recording or reproduction, the memory card 120 is inserted into place 
in a receptacle 122 as shown in FIGS. 24 and 25. FIG. 24 is a plan view of an example of the 
construction of the receptacle 122, and FIG, 25 is a sectional view taken along the line W,-W2 
of the receptacle 122 shown in FIG. 24. The receptacle 122 has formed at the forward end 
thereof an opening 123 through which the memory card 120 is to be inserted, formed therein a 
receiving concavity 124 extending from the opening 123 in the inserting direction of the 
memory card 120 indicated with an arrow G, and provided at the innermost portion of the 
opening 123 an incorrect insertion-preventive member 125 extending in the inserting direction 
of the memory card 120 indicated with the arrow G. 

As shown in FIG. 25, the incorrect insertion-preventive member 125 has a blocking 
plate 127 having a first face 126 generally perpendicular to the inserting direction of the 
memory card 120 indicated with the arrow G, and a projection 129 provided at the upper end of 
the blocking plate 127 on the side of the opening 123 and which has a second face 128 
generally parallel to the inserting direction of the memory card 120. 

Further the incorrect insertion-preventive member 125 is pivoted and forced clockwise 
in the plane of FIG. 25 under the action of a coil spring 130. When the receptacle 122 is not 
used, the member 125 closes the opening 123 to block dust or the like from coming into the 
receptacle 122. 

As the memory card 120 is inserted into the receptacle 122, the incorrect 
insertion-preventive member 125 is rotated about 90° counterclockwise (in the plane of Figure) 
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against the action of the coil spring 130 and the first face 126 will be generally parallel to the 
inserting direction of the memory card 120. 

When the memory card 120 is correctly inserted into the receptacle 122, that is to say, 
when the cut 121 formed at the bottom edge of the forward end of the memory card 120 is 
positioned down, the forward end of the memory card 120 will slide at the oblique face of the 
cut 121 onto the projection 129 to depress the incorrect insertion-preventive member 125, as 
shown in FIG. 26. Thus, the cut 121 will allow the incorrect insertion-preventive member 106 
to escape as shown in FIG. 27 and thus the memory card 120 is allowed to go deep into place in 
the receptacle 122. 

When the memory card 120 is inserted in a wrong direction into the receptacle 122, that 
is, when the cut 121 is not positioned down as shown in FIG. 28, the memory card 120 will 
abut at the forward end thereof onto the second face 128 of the projection 129. Since the second 
face 128 is generally perpendicular to the inserting direction of the memory card 120 indicated 
with the arrow G, the forward end of the memory card 120 is caught by the projection 129 so 
that it cannot depress the incorrect insertion-preventive member 125. Therefore, when the 
memory card 120 is inserted in a wrong direction, the incorrect insertion-preventive member 
125 cannot be allowed to escape to insert the memory card 120 deep into place in the receptacle 
122. 

FIG. 28 shows the memory card 120 being inserted upside down into the receptacle 
122. Also when the memory card 120 is inserted in a reverse direction, the incorrect 
insertion-preventive member 125 cannot be allowed to escape to insert the memory card 120 
deep into place in the receptacle 122. Therefore it is only when the memory card 120 is inserted 
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correctly that it can be inserted deep into place in the receptacle 122. Thus, it is possible to 
prevent incorrect insertion of the memory card 120. 

Since it is judged based on the shape in the direction of the width of the memory card 
120 whether the memory card 120 is inserted correctly or incorrectly, the cut 121 has only to be 
formed to a size over which the projection 129 can be slid to depress the incorrect 
insertion-preventive member 125. Therefore, for the purpose of preventing an incorrect 
insertion of the memory card 120, the corners thereof has only to be shaped to have any flat 
form. For example, the memory card 120 may be chamfered at the comers thereof in different 
sizes as well as in various shapes such as arcuate, linear or the like, as shown in FIG. 29. Such 
variations in chamfered size and shape of the corners will also give a variation to the memory 
card design. 

In addition to the above-mentioned structure designed for insertion into the receptacle, 
the memory card according to the present invention may be designed for fitting onto the top of 
the receptacle 

FIG. 30 shows an example of the memory card of such design. In this case, the memory 
card is generally indicated with a reference 140. FIG. 3 1 is a view of the memory card 140 
from a direction H in FIG. 30, and FIG. 32 is a view of the memory card 140 from a direction I 
in FIG. 30. The memory card 140 has a generally rectangular flat shape. Also the memory card 

140 has recesses 143 a and 143b formed at end portions, respectively, of a first longitudinal side 

141 thereof and also recesses 143c and 143d formed at end portions, respectively, of a second 
longitudinal side 142 parallel to the first longitudinal side, as shown in FIG. 3 1 . 

The memory card 140 can be fitted into a receptacle 144 using the recesses 143 a to 
143d thereof as will be described below. 
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As shown in FIG. 33, the receptacle 144 has formed on the top thereof a concavity 145, 
for example, in which the memory card 140 is to be fitted. The concavity 145 is open at the top 
thereof, and projections 146 are formed on side walls, respectively, of the concavity 145. For 
example, the memory card 140 can be fitted to the receptacle 144 with the projections 146 of 
the receptacle 144 engaged in the recesses 143 (143a to 143 d) of the memory card 140, as 
shown in FIG. 34. 

The memory card 140 can be directly set in a recording/reproducing apparatus. Also, 
the memory card 140 may be fitted in an adapter having a shape of a flexible disk, PC card or 
the like, for example, and then the adapter in which the memory card 140 is fitted be set in the 
recording/reproducing apparatus. 

In this case, since the memory card is fitted in a receptacle and then s e t in the 
recording/reproducing apparatus, the top cover of the receptacle is unnecessary and the 
receptacle can be designed thinner than a one which is to receive the memory card therein so 
that the receptacle can be designed more compact. Also, the above-mentioned adapter destined 
to have the memory card fitted therein, for setting into a recording/reproducing apparatus can 
be designed to have a reduced thickness. 

FIG. 35 shows the use of the memory card for storing data from a host computer. It 
should be noted that an embodiment will be explained for the case of writing video data 
transmitted from the host computer, on the memory card, but the present invention can also be 
applied to data other than video data such as audio data. 

As shown in FIG. 35, the aforementioned host computer 201 includes: a hard disc 211 
for storing various data such as video data of a still image data and audio data; a RAM (random 
access memory) 212 for temporarily storing and reading out the video data and other data from 
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the hard disc 21 1 ; a display interface (hereinafter referred to as a display I/F) 213; a display 214 
for displaying an image according to the video data supplied via the display interface 213; a 
serial interface (hereinafter, referred to as a serial I/F) 215 for transmitting and receiving data 
to/from a memory card 202 via three data lines; a bus 216; and a CPU (central processing unit) 
217 for control. 

The RAM 212, for example, temporarily stores video data stored in the hard disc 211 
via the bus 216 and, when necessary, supplies the video data via the bus 216 to the serial I/F 
215. 

The display 214 is supplied via the bus 216 and the display I/F 213 with the video data 
which has been read out from the hard disc 21 1 or video data from the memory card 202, so 
that a still image or a moving picture is displayed according to the supplied video data. 

The serial I/F transmits data to the memory card 202 or receives data stored in the 
memory card in serial form via the three data lines. More specifically, via a first data line, the 
serial I/F 21 5 transmits information data and control data for writing into the memory card 202 
and receives information data read out from the memory card. Via a second data line, the serial 
I/F 215 outputs a state signal representing whether information data or control data is supplied 
via the first data line. Furthermore, via a third data line, the serial I/F 215 transmits a serial 
clock SCLK for transmission of the aforementioned control data and video data. 

The CPU 217 controls reading out of information data from the RAM 212 and the hard 
disc 211 and writing information data into the RAM. The CPU also controls transmission and 
reception of information data to/from the memory card 202. For example, the CPU 217 issues 
a register instruction to detect whether an erase prevention switch (which will be detailed later) 
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is in its ON state to prevent stored data from being erased or overwritten, and issues to the 
memory card 202 a write instruction for writing information data to an address. 

As shown in FIG. 36, the memory card 202 includes: a control IC 221 for receiving 
information data and control data from the aforementioned host computer 201 ; a flash memory 
222 for storing the information data; and an erase prevention switch 223 for preventing 
erroneous erasure of the information data stored in the flash memory 222. 

As described previously, the memory card is provided with the control IC 221, the flash 
memory 222, and the erase prevention switch 223. The erase prevention switch may be 
provided at one end of the memory card, as shown in FIGS. 3 and 4, or may be provided on a 
surface of the memory card as shown in FIG. 30. The erase prevention switch is slidable from 
side-to-side. When the erase prevention switch is set to one side, write protection (or erasure 
prevention) is in the OFF state and data can be recorded. When the erase prevention switch 223 
is set to the other side, the user is provided with an observable indicia representing that write 
protection (or erasure prevention) is in the ON state; and the memory card 202 is disabled for 
recording data. Consequently, a user is provided with an indication of the state of the memory 
card, even when the memory card is placed in the receptacle described above. 

The control IC 221, prior to writing data from the host computer 201 into the flash 
memory 222, detects whether the write protect state of the erase prevention switch 223 is ON or 
OFF. Data is written to the flash memory only when the write protect state is OFF. 

Here, the control IC 221 includes: a serial/parallel - parallel/serial interface sequencer 
(hereinafter, referred to as an S/P & P/S sequencer) 213; a page buffer 232 for temporarily 
storing data from the SP & P/S sequencer; a flash interface sequencer (hereinafter, referred to as 
a flash I/F sequencer) 233 for supplying the data from the page buffer 232, to the flash memory 
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222; an ECC encoder/decoder 234 for carrying out error correction processing; a command 
generator 235 for generating a predetermined control command; a configuration ROM (read 
only memory ) 236 containing version information as well as other information; and an 
oscillator 237 for supplying a clock to respective circuits. 

The S/P & P/S sequencer 23 1 is connected via the aforementioned three data lines to the 
serial I/F 215 of the host computer 20 L Thus, the S/P & P/S sequencer 231 is supplied from 
the host computer with a status signal and a serial clock SCLK as well as serial data DIO 
consisting of video data (or other information data as may be supplied form the host) and 
control data. 

The S/P & P/S sequencer 23 1 converts the serial data DIO supplied from the host 
computer into parallel data in synchronization with the aforementioned serial clock SCLK. 
Among the parallel data, for example, the S/P & P/S sequencer 23 1 supplies control data to the 
command generator 235 and information data to the page buffer 232. 

The page buffer is a buffer memory for storing the information data supplied from the 
S/P & P/S sequencer 23 1 on a page (=512 bytes) basis. An error correction code produced by 
the ECC encoder/decoder 234 is added to the data stored in the page buffer. The page buffer 
supplies one page of data (to which the error correction code has been added) via the flash I/F 
sequencer 233 to the flash memories 222a to 222d. Thus, the data from the host computer is 
written in the flash memories. 

Similarly, the data read out from the flash memories is supplied via the flash I/F 
sequencer 233 to the page buffer 232 which stores such data. Here, the ECC encoder/decoder 
234 carries out an error correction processing according to the error correction code added to 
the data stored in the page buffer 232. The error corrected data is read out from the page buffer 

25 PAD3826 



PATENT 
450100-4490.5 

page after page, and is supplied to the S/P & P/S sequencer 23 1 . The S/P & P/S sequencer 
converts the parallel data supplied from the page buffer into serial data DIO for transmission to 
the host. 

The command generator 235 generates a control command according to control data 
supplied from the S/P & P/S sequencer 23 1 . For example, when the command generator 
receives a read status instruction (which is used to check the operation state of the memory 
card), the state of the erase prevention switch 223 is sensed and used to determine whether data 
should be written to the memory card. 

The command generator 235 also generates a busy command (hereinafter, referred to as 
a busy signal) indicating that data is being written to the flash memory 222 or that data is being 
read from the flash memory. This busy command is supplied via the S/P & P/S sequencer 23 1 
to the host. When the writing or reading of data is complete, the command generator generates 
a ready command (hereinafter, referred to as a ready signal) indicative thereof, and transmits 
the ready command via the S/P & P/S sequencer 23 1 to the host. The host recognizes the 
operation state of the memory card in response to the busy signal and the ready signal. 

The configuration ROM 236 contains version information and information of an initial 
value of the memory card 202. When a connection is made between the host and the memory 
card, the command generator 235 first reads out the version information from the configuration 
ROM via the S/P & P/S sequencer and generates a predetermined command according to this 
information, thus executing predetermined initialization of the memory card. 

In the host and the memory card having the aforementioned configuration, when data 
from the host computer is written to the memory card as shown in FIG. 37, the host executes 
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the operations of steps SI to S 8 while the memory card executes the operations of steps SI 1 to 
S14. 

In the host, when data writing to the memory card is specified, the CPU 217 issues a 
read status instruction to check the state of the memory card (step SI) and transmits this 
instruction via the serial I/F 215 to the memory card. This read status instruction is issued for 
and in advance of each data file to be transmitted. 

In the memory card, when the command generator 235 receives the aforementioned read 
status instruction via the S/P & P/S sequencer 23 1, the state of the erase prevention switch 223 
is loaded to a register, and the contents of this register is transmitted via the S/P & P/S 
sequencer 23 1 to the host (step SI 1). In other words, the command generator detects whether 
the erase prevention switch is in its ON state, i.e., whether write protect of the memory card is 
ON, sets this state in the register and transmits the register content to the host. 

In the host, CPU 217, the register content supplied from the memory card is used to 
determine whether write protect is ON (step S2) and, if so, the CPU 217 carries out write 
inhibit processing (step S3). 

When the CPU 217 determines that write protect is not ON, the CPU issues a write page 
buffer instruction and reads out data of 512 bytes from the hard disc 21 1, for example. The 
write page buffer instruction and the page of data are supplied via the serial I/F 215 to the 
memory card (step S4). 

Furthermore, the CPU issues a set command instruction and a write instruction 
including a write address for identifying the address at which the data is to be written on the 
memory card 202 (step S5). The CPU transmits these command instructions via the serial I/F 
2 1 5 to the memory card. 
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In the memory card, when the command generator 235 receives the set command 
instruction from the host via the S/P & P/S sequencer 23 1 , the command generator sets a busy 
state in the aforementioned register and transmits a busy signal representing this register 
content via the S/P & P/S sequencer 23 1 to the host (step S 12). It should be noted that this 
busy signal is repeatedly transmitted to the host until the ready state is set in the register by the 
command generator. 

Then, the command generator issues a write command to write one page of the data into 
the aforementioned identified address of the flash memory 222 (step SI 3). When the writing of 
the one page of data is complete, the command generator 235 sets a ready state in the register 
and transmits a ready signal representing this register content via the S/P & P/S sequencer to 
the host computer (step S14). 

At this time, the CPU 217 in the host terminates the set command instruction (step S5) 
and issues a read status instruction to check the state of the memory card 202 (step S6). The 
CPU 217 senses whether the signal transmitted from the memory card via the serial I/F 205 is a 
busy signal. If it is, the CPU again issues the read status instruction (step S6). That is, while 
the busy signal is transmitted from the memory card, the CPU cycles through steps S6 and S7. 

When the CPU 217 senses that the signal transmitted from the memory card is not a 
busy signal, i.e., that the signal transmitted is a ready signal, the CPU determines whether more 
data is to be transmitted to the memory card. If so, control is passed to step S4; and if no 
further data is to be transmitted, the data transmission processing is terminated (step S8). That 
is, a file data to be recorded is written on a page basis into the memory card by repeating the 
processing of steps S4 to S8 and the processing of steps S12 to S14 until the file is written. 
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As has been described above, the ON/OFF state for write protect of the memory card is 
determined for each file recording. Consequently, if the write protect state of the erase 
prevention switch 223 is changed while the memory card 2 is mounted on or in the host 
computer, the writing of data may be inhibited, depending upon the state of this switch. Since 
the state of the erase prevention switch 223 can be changed while the memory card is mounted 
on the host computer, there is no need to remove the memory card from the host in order to 
switch the erase prevention switch, thus improving operability for the user. 

Next is described the operation of erasing data stored in the memory card 202. When 
erasing data, the host carries out the processing represented by steps S21 to S27 while the 
memory card carries out the processing represented by steps S31 to S34, as shown in FIG. 38. 

In the host, when data stored in the memory card is to be erased, the CPU 217 issues a 
read status instruction (step S21) so as to check the state of the memory card, and this read 
status instruction is transmitted via the serial I/F 215 to the memory card 202. It should be 
noted that this read status instruction is issued for each of the files to be erased. 

In the memory card, when the command generator 235 receives the read status 
instruction, the command generator loads the state of the erase prevention switch 223 into the 
aforementioned register, and transmits the register content via the S/P & P/S sequencer 23 1 to 
the host computer (step S31). In other words, the command generator loads the register with 
the ON or OFF write protect state of the memory card and transmits this register content to the 
host. 

In the host, the CPU 217 determines whether the write protect is ON, based upon the 
register content transmitted from the memory card (step S22) and if write protect is ON, data 
erasure is inhibited (step S23). 
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If write protect is OFF, the CPU issues a set command instruction and issues an erase 
instruction (step S24) to erase the data stored in a specified address in the memory card. The 
CPU transmits these instructions via the serial I/F 215 to the memory card. 

In the memory card, upon receipt of the aforementioned set command instruction from 
the host, the command generator 235 transmits a busy signal via the S/P & P/S sequencer 23 1 
to the host (step S32). The command generator also issues a command to erase the data stored 
in the specified address in the flash memory 222 (step S33). It should be noted that in the flash 
memory, the data is erased for each block consisting of a predetermined number of sets of one- 
page (512 bytes) data and 1 8-bytes management information. 

When data erasure is complete, the command generator 235 loads a ready state in the 
register and transmits a ready signal representing the register content via the S/P & P/S 
sequencer 231 to the host (step S34). 

At the host, the CPU 217 terminates the set command instruction produced in step S24, 
and then issues a read status instruction to check the state of the memory card (step S25). The 
CPU 217 senses whether the signal transmitted from the memory card via the serial I/F 215 is a 
busy signal, and if it is, the read status instruction is again issued (step S26). Consequently, 
while the busy signal is transmitted from the memory card, the CPU cycles through steps S25 
and S26. 

When the CPU 217 senses that the signal transmitted form the memory card is not a 
busy signal, i.e., the signal transmitted is a ready signal, the CPU determines whether more data 
is to be erased from the memory card. If so, control is passed to step S24; and if no further data 
is to be erased, the data erase processing is terminated (step S27). That is, the file of data to be 
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erased is erased on a block basis by repeatedly carrying out the processing represented by steps 
S24 to S27 and steps S32 to S34. 

As has been described, the ON/OFF state of write protect of the memory card is 
checked for each file to be erased, and if the write protect state is changed by switching the 
erase prevention switch 223 while the memory card is mounted on the host, the erasing of data 
may be inhibited, depending upon the state of the switch. 

It should be noted that the present invention is not to be limited to the particular 
embodiment described above, but can be modified without departing from the scope of the 
invention. For example, the slidable erase prevention switch can be provided at one end of the 
rectangular card body, as shown in FIG. 3, or it may be provided on the surface of the card 
body, as shown in FIG, 30. 

In one application of the present invention, the information data is video data. In 
another application, the information data is audio data and the host is, for example, a digital 
voice or music recorder or playback device. In yet another application, the information data is 
received from a data distribution network, such as the internet, and may be, for example, 
electronic music data, video data, text data, or the like. Here, the host may be interface 
apparatus connectable to the network. In a further application the information data is image 
data and the host is a portable scanner for producing such image data. 
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WHAT IS CLAIMED IS: 

1 . A memory card for storing data written thereto from an external device, 

comprising: 

a substantially rectangular card body having first and second substantially 
rectangular surfaces and edges between said surfaces; 

terminals provided in the vicinity of one of the edges between said surfaces and 
on one of said substantially rectangular surfaces for inputting data from or outputting data to 
said external device; 

a storage device disposed in said card body for storing said data inputted from 

said terminals; 

a switch located on one of said surfaces and operable to a state to prevent the 
data stored in said storage device from being erased; and 

a control circuit electrically connected between said terminals and said storage 
device for writing data from an external device to said storage device, for reading out stored 
data to said terminals from said storage device and for supplying to said terminals a status 
signal representing the state of said switch. 

2. The memory card of claim 1 wherein said switch has a slide member located 
in a recess disposed on said one surface. 

3. The memory card of claim 2 wherein said switch is reciprocally movable in a 
side-to-side manner toward one and away from the other of longitudinal ones of said edges, the 
state of said switch being determined by the position thereof. 
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4. The memory card of claim 1 wherein said control circuit is responsive to a 
read status instruction signal from said external device to supply said status signal to said 
terminals. 

5. The memory card of claim 4 wherein said control circuit is responsive to a 
write instruction signal from said external device to write data to said storage device; and 
wherein said read status instruction signal precedes said write instruction signal. 

6. The memory card of claim 4 wherein said control circuit is responsive to an 
erase instruction signal from said external device to erase data stored in said storage device; and 
wherein said read status instruction signal precedes said erase instruction signal. 

7. The memory card of claim 4 wherein said data written to said storage device 
comprises a data file; and wherein said read status instruction signal is supplied prior to writing 
a data file to or erasing a data file from said storage device. 

8. The memory card of claim 1 wherein said switch is operable while said 
memory card is used with said external device. 

9. The memory card of claim 1 wherein said control circuit receives signals 
from and transmits signals to said external device in serial form. 
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10. A memory card for storing data written thereto from an external device, 

comprising: 

a substantially rectangular card body having first and second substantially 
rectangular surfaces and edges between said surfaces; 

terminals provided in the vicinity of one of the edges between said surfaces and 
on one of said substantially rectangular surfaces for inputting data from or outputting data to 
said external device; 

a storage device disposed in said card body for storing said data inputted from 

said terminals; 

a switch located on one of the edges between said surfaces and operable to a 
state to prevent the data stored in said storage device from being erased; and 

a control circuit electrically connected between said terminals and said storage 
device for writing data from an external device to said storage device, for reading out stored 
data to said terminals from said storage device and for supplying to said terminals a status 
signal representing the state of said switch. 

1 1 . The memory card of claim 10 wherein said switch has a slide member 
located in a recess disposed on said one edge. 

12. The memory card of claim 10 wherein said control circuit is responsive to a 
read status instruction signal from said external device to supply said status signal to said 
terminals. 
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13. The memory card of claim 12 wherein said control circuit is responsive to a 
write instruction signal from said external device to write data to said storage device; and 
wherein said read status instruction signal precedes said write instruction signal. 



14. The memory card of claim 12 wherein said control circuit is responsive to 
an erase instruction signal from said external device to erase data stored in said storage device; 
and wherein said read status instruction signal precedes said erase instruction signal. 



15. The memory card of claim 12 wherein said data written to said storage 
device comprise a data file; and wherein said read status instruction signal is supplied prior to 
writing a data file to or erasing a data file from said storage device. 

16. The memory card of claim 10 wherein said switch is operable while said 
memory card is used with said external device. 



17. The memory card of claim 10 wherein said control circuit receives data 
from and transmits data to said external device in serial form. 



18. Apparatus used with a substantially rectangularly shaped memory card 
having first and second substantially rectangular surfaces and being of the type containing a 
storage device for storing information and a switch located on one of said surfaces and operable 
to a state to prevent the information stored in said storage device from being erased, said 
apparatus being operable to write information to said memory card and comprising: 
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terminals for transmitting signals to and reading signals from said memory card; 

and 

a control circuit electrically connected to said terminals for writing information 
to said memory card and for receiving from said terminals a status signal representing the state 
of said switch on said memory card. 

19. The apparatus of claim 18 wherein said switch has a slide member located 
in a recess disposed on said one surface. 

20. The apparatus of claim 19 wherein said switch is reciprocally movable in a 
side-to-side manner toward one and away from the other of longitudinal ones of said edges, the 
state of said switch being determined by the position thereof. 

21. The apparatus of claim 18 wherein said control circuit is operable to 
transmit to said memory card via said terminals a read status instruction signal to cause said 
read status instruction signal to be received by said memory card, 

22. The apparatus of claim 21 wherein said control circuit is operable to 
transmit to said memory card a write instruction signal to cause information to be written to 
said storage device; and wherein the transmission of said read status instruction signal precedes 
the transmission of said write instruction signal 
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23. The apparatus of claim 21 wherein said control circuit is operable to 
transmit to said memory card an erase instruction signal to cause information stored in said 
storage device to be erased; and wherein the transmission of said read status instruction signal 
precedes the transmission of said erase instruction signal. 

24. The apparatus of claim 21 wherein said information written to said storage 
device and said information stored in said storage device comprise a data file; and wherein said 
control circuit transmits said read status instruction signal each time a data file is written to or 
erased from said storage device. 

25. The apparatus of claim 18 wherein said switch is operable while said 
memory card is operably used with said apparatus. 

26. The apparatus of claim 18 wherein said control circuit writes information to 
and receives information from said memory card in serial form. 

27. Apparatus used with a substantially rectangularly shaped memory card 
having first and second substantially rectangular surfaces and edges between said surfaces, and 
being of the type containing a storage device for storing information and a switch located on 
one of the edges between said surfaces and operable to a state to prevent the information stored 
in said storage device from being erased, said apparatus being operable to write information to 
said memory card and comprising: 
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terminals for transmitting signals to and reading signals from said memory card; 

and 

a control circuit electrically connected to said terminals for writing information 
to said memory card and for receiving .from said terminals a status signal representing the state 
of said switch on said memory card. 

28. The apparatus of claim 27 wherein said switch has a slide member located 
in a recess disposed on said one edge. 

29. The apparatus of claim 27 wherein said control circuit is operable to 
transmit to said memory card via said terminals a read status instruction signal to cause said 
read status instruction signal to be received by said memory card. 

30. The apparatus of claim 29 wherein said control circuit is operable to 
transmit to said memory card a write instruction signal to cause information to be written to 
said storage device; and wherein the transmission of said read status instruction signal precedes 
the transmission of said write instruction signal. 

3 1 . The apparatus of claim 29 wherein said control circuit is operable to 
transmit to said memory card an erase instruction signal to cause information stored in said 
storage device to be erased; and wherein the transmission of said read status instruction signal 
precedes the transmission of said erase instruction signal. 
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32. The apparatus of claim 29 wherein said information written to said storage 
device and said information stored in said storage device comprise a data file; and wherein said 
control circuit transmits said read status instruction signal each time a data file is written to or 
erased from said storage device. 

33. The apparatus of claim 27 wherein said switch is operable while said 
memory card is operably used with said apparatus. 

34. The apparatus of claim 27 wherein said control circuit writes information to 
and receives information from said memory card in serial form. 

35. The apparatus of claim 27 wherein said apparatus is a voice recorder. 

36. The apparatus of claim 18 wherein said apparatus is a voice recorder. 

37. The apparatus of claim 27 wherein said apparatus is a data terminal 
connectable to a data distribution network for receiving therefrom electronic music data. 

38. The apparatus of claim 1 8 wherein said apparatus is a data terminal 
connectable to a data distribution network for receiving therefrom electronic music data. 

39. The apparatus of claim 27 wherein said apparatus is a portable scanner. 
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40. The apparatus of claim 18 wherein said apparatus is a portable scanner. 
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ABSTRACT OF THE DISCLOSURE 

A memory card and apparatus used therewith. The memory card comprises a rectangular 
card body having terminals in the vicinity of one end and a storage device disposed in the card 
body for storing data. A switch on the card is operable to a state to prevent stored data from 
being erased; and a status signal representing the state of the switch is supplied to one or more 
of the terminals. The apparatus with which the card is used has mating terminals to receive the 
status signal. Depending upon the state of that status signal, the apparatus is selectively 
inhibited from writing data to the memory card or erasing data stored in the memory card. 
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